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[ooo2] mas.&m^-^s (sir r mrij *mh&«) ^««, (a^ttnmrj * 

[0003] -lErLT, COMRI^ff^te, ifa^^Mi~^MRT>v ; ^-^7^^(^TMRA<bBS-r) 

o 

[0005] ^«,Tl^M<Z)^^lJ^tPJk^(D^tVM|SaltJ:D^^Tl^LT^^ 

wilt, ^mM^t^^m^mt^titc^f&^mm^MLM^>b^hx 
[ooo6] ^i^jTisifoWrttvi^ifcoTv^&B^ 
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[0007] ^<032fe7citH$MRAlC*5V >T &Wmi&&mZtclbl l tt. (1) it^J^ttASfe, ( 

[0009] £/c. ±|5^# (2) (COV ^X\Zmm<D&%frMLmRmzWt1&-tZ>tztbi^ f 
[0010] 4#fc N W^^Vh^h^gaLTV^k^rao^^^C^^^^^fi-a!!^: 

it. ¥fWf$:muzffl^£tix\,^ 0 

[ooii] ±-t^i^(3){z^^xir^mm^^T2mm^oiB^mmt!km^^ 

[0012] #l«^l:^H^fF^5, 553. 619-§-l^&B# 

[0013] ±IS^ (3) ^HULTfi, Vtm(D3?kji&BMRA9rmXl$, $SV VTRGQi/^V^ 
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[0015] w(D^y^^|C0M^^*6T, ^^^(C^^S3^7cit^MRAlt^iJ-C*fi, g 
^lI2«c(DS^) LTV 

[0016] ^m^MM^^ntc^mm^^^mvcDMmitm^tm^Lxi^ 

[0017] L*>>U 3t^J«Ob°-^H$^^(0, ^<DM&<D&rrmx°(Diimm, ^"TLtift 

^m<D^,bm^<Dmmmm^nx^, mm ^<Dmm^mx&z> 0 u$>u ^ 
[0019] *mwn, ±m*m&M&:-tz>titbiz?j:£fttch(Dx&v, *KD%m^ tmtfrft 

[0020] ±.tzt%M&M&:-ttttt>^ *&mi*ft.<Dm\z.mi&£tiz 0 

[0021] (i)m^m^^~i>>-^mm^m^x,m^(D!k^m^mmM^m^xmm 

^mm^miz.mm-t^'T-yy 0 , (t>) Hnfe^M^j'^^j^aAi-^^^r, ( c ) 
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[0022] (2)#£L<f2, ±35(1) tefeSV MfB^^^c)-?!*, HUiEit^J^S 

[0023] (3) # £L<te, ±15(2) (dfc^T, flfri5«^^^(c)T*ii, 'M<tt2o 

[0024] (4)*fe. #*L<fi. ±15(3) [C&^T, BflfB^lO^WTii^l^ti^^— ^ 

ofit**35L, Mm%2(DMfflxtem2<DM&s<7j~?<Dm&^3s.-fZ) 0 

[0025] (5)£fc, »*L<tt, ±|5(1){-*5V>T. jWIBlRKOJW'lHIfi, fltrSEig^J^jft^^s 

[0026] (6)Sfc. ^*L<(i, ±15 (4) KL&V^T, ftfJlEfglGD^fi, fflTlBiH&NOttttas 

[0027] (7)*fc, $?£L<«\ ±15 (5) l^WC, UtTlE^*^— ftufBlii^^ 

[0028] (8)£fc, #£L<li, ±gB(6){C*5V^T, MfE'^L^iX— {r^fi, ftfrgEtt^^ 



WO 2005/034749 



5 



PCT/JP2004/0 14660 



[0029] (9)^c, ^ixte, iiiacsn^^-c, mum\<D^;<7*~?<D\mmut° 

[0030] (10)^, 0£L<J2, ±!2(7)-(9){C4o^T, mJlE^y^^^Kf ^co^y 
[0031] 0*L<fi, ±|5(1)(c:*dVnT, BiIfB^^x^emi, M^M^ 

[0032] (12)^, #mxte, ±|E(1)(^V^T, itfrffiM^^(c)-Ci^ MSE3t^J 

[0033] (13)^/c, #£L<«:, ±|E(l)tCfeV^T, MfeBdg^^(a)<irHfj|amil^^ 
[0034] (14)3:7^ 0£L<fi, iiaCD^fe^T, mj|5ga«^^(a)<bfifil5-aA^^ 

-mmm^m^m^-r^'ryy 

iiulEJit^^^c)-^ ftute^^'fb'tf $Btcig^VT, s^^-^^cd 
[0035] (15) ^/c, $-F*L<(i, -hiEdm^T, mt^A^y^tmUmm^y^ 

[0036] (16)*fc % #£L<fi, ±IE(l)^^o^T, nfifB»^^^y(c)l:{i, H 
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[0037] (17)*fc, #*L<I*, ±|E (1)^*51^ HUl5ii^^^(c)Ti^ HUKf Id, Bfj 

[0038] (18)**^^, »mmz*x-zftmm&±^mk s mmm*5-x.z>mmm 

[0039] (l9)jfr£L<te, ±|S(18){d*3^T. ftftlBfg ^S^Jgte, *mj(^^ti/tmf 

[0040] (20) £fc, #£L<ii, ±|5(19)('*5V^ MfB«^»J£0|lfl#j£^-t-;5 

[0041] (21)£/c, 0£L<te, ±IS(18)^io^T, i£i^ij£A^|££3ru i£J£>Wf£ 
iti^i]£A^lj^J;oT£A£;ft,<5o 

[0042] *mm^ti&, &&ftfo^£x&tixm*m*tmik^&&M<nmmz& 

[0043] iifeit^T^^^^^-fe^^^^MRI^ffi^ti^t-f-^-,)-^^.^^ 
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t jfiL w i*i ig^is; m -Jf-c m&-fz>z t& x$z 0 

[0045] [llll]^|gP^^ig^^§MRI^aomi^±M^^-r^n^^E|-e$>5 0 
[El2]*^{Cj;5MRI^ff7)S||fT«^^ 

<£b<5 0 

[0046] 2 '-mmmm^. a- -^-^^-^ s-mm 

io-mmmmmm, n-mmmmmm, 
i6-ia^ta««[», i7-a/d^*«, i8-»»^^, 19-% 

[0047] WT, *«WoHJ6^K|^|giB^S<5u^TKW"rSo 

[0048] »W^J6^JBSrlftWi-6^:«)©^ig^*3V>T, l^-«lte&W-*-<5fc©tt 
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[0049] mm^mwfimmzntcMwmmn-nMmM^&rtz^ftMMffi&m-cib 

[0052] mmmmm^mit. x, y, z©3«*i^ic#*>nfc«*HKai3>f/u9t, -e 
^t^xv.x, y, z<D3mjjfa<DmmmmGz, gy, Gx^m^m^ma-r^> 0 

[0053] «t«J^6<J^li % X, Y, Z(DV^ti^^l^-f^(^^^jl^#4||j^NV^(Gz) 
^r^Pb-C^^^l(^-t--5^-r^ffi^^b, a i 92oc7)^-[p](^^^:>n — KM 
gMK^Vl^ (GY) K«3»«4i^-«/^ (Gx) &E»LT, ma— fl| 

[0054] <5r>1f4(i % iSiJi&fi&^VW* (yfs r RF/nVU^ j £V ^) HW^mm^^^k 

li, CPU8<z>f|iijfl¥-?ibf£u tt^friwWSWffeo^— ^iR^^snca^^-^ 

[0056] i£{f ^5tt x M^^l^^^Mlt^tMi-^^^^^tV^TOr^ 

[0057] mfflfcmmgsi i^bmti^ntzmm^^^~^^4^h(Dm^icx^^ 
mm3xmmLtzw^ ^m^j&mLxmm^titimmm^^i4aizmm-r 
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[0058] gmmu, ^i^i(D±i^mm^m^i-^m^m^>(omm^m^wc 

[0059] ^f{|lJ<^i*i^^3^/U14ad^b^^$nfcRF^^V^(Cj:oT^ie$H5^^1 

[0060] «#8yffi*7«t, #7*^**19, m% J f4X?18l$<aft%I&d l timmk, CRT^tb 
t£Z>7 t >(X7'l"(20b&frt-Z>o gis%k6frb<D7-*—?tfCPU8iZAJ3£nZ>b, CPU 

o 

[0061] HUt^fcWC, i^HllJS.tI t ^^f.{RlJ^ffij^^3^/H4a, 14b£r, {«#«^ 

[0062] *38W©*J6^tiBfci3V^-Ctt, 0i|^L«, USP5553619CD 

Fig.5A,5B^iam$tLTv m&m%iA^WiAmx.bhx\< ^ 0 

[0063] sa^E, MRI^gW^^^^fltt, BS*f«FXL-Cl/^fc©^LTtt, 

[0064] ^fc, *&m<DmMMMx°fo%MRimm<Dffi&xm&m.w-fz>o 

foZo H6^LfcRF % Gz, GY, Gx, Echott-tJVeft, RF^Vu*, *7-r*M£HK 
501f2RF^U7., 502l4^7-r^it^fi^a#>^/u^, 503^7^ ^>=i 
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cooes] 3^^^Tii, m^mvML&mTRmzmomsUT)m^ ^y^^m^mm 



[0066] r^^^(XT^X;n^^K^x^tS^^-K^)OIlimfc{t#9ML, 3#;5g 
iif^CWt^c^^S^^-'ff -*H:&#-t-£ 0 X^xoi^ra— K3£fi, 8, 16, 32 
, 64^^)fit^ig{^ tefS^^-KcDgfcte, ifiSl#^ilHg£;fc/c964, 128, 256 

[0067] jf -^-{i, 128, 256, 512, lC^fSom^yv^— 

[0068] ft ^nmvtcm-i , wttf, mei^-rj^tc, ^^xzc^n-K*^t>* 

^SOS^^ttO^TOSlO,^^^— K{a#4^504<bii^tt(DM#«4i5 

i imparl, mm^mm.^>^-^^iMmmit<D^m^m^^^^ 



[0070] tctci^ mm^^^'jj^^4^~5i2^mALxmmm^>'='~\'^] 

T2m%<DAbte\,"Tl&mm&tteZ> 0 /i&ifc^^-K;^ftkTRf^W4 
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Xl,i-?zt&miZtitbXhZ 0 

[0071] #*5, EI6-Ctt^7^3iV=»— Kft^ffitB^^—Kft^TRWCO (if d) 

[0072] #h shffi&WtiMltt£t.kVX\< ^(DX\ ffitUO:Z>7*j7 WX(Dephase) ^rU^oi^X 
(Rephase) ^^<O^KMmmW*>^9y g ^>b s e-- ^b^V^? (Gradient 
Moment Nulling$r#*PLTt)cl:V \ L#»U ZtU*&5&&Hz.&&X'&ti:< s TR/TE$a 

[0073] ^0JOMRI^fi(^53tJ^MRA$r|ft0Ji-5Ml-, 3£i£MRAMol vCffi^- 

[0074] zotnto, &mw&<Dmm$xm / A&m%ft^xihmaKmm%&£i-tt 

T£/$ s ffl</^*l-5o Z(D^m^, 3DMR-DSA (Digital SubTRaction Angiography) t£¥b 

[0075] i£fc, xKtobtixb^oi^ £i$ft<Dihmmm^*Tj*xte>Mfrbmmi,tciin. 
[0076] ^fticD^^^^iov^-cfi, mm^(D^b-r, tfm^mmt^m^m^-^ 

"9, it^MRA^|+^lJ^fc<DPhase(CWoTiIM^J^1t#^fT5^<b^Sg^tV^^ 

[0077] ±i$Lfc#fl5£I£MRA<Df¥£lMCO^Tfi, 3C$;r3DConTRast MR Angiography 

2nd edition. Prince MR, Drist TM an Debatin JF, Springer, PP3-39. 1988J Mf¥L<f5 
fit£*VCV ><5 0 m^. 3DMR-DSA{Col>T(i, Z<D$:1iik<DPl6-~ P19JCf5ft£tlT 
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[0078] M±i£mXLtimmMRA(D®.W&mi£Z-X \ *mW(DMRmWlZ£Z>m&MRA<D 

[oo79] £-r. &&m&&mmm^fo(DnmQmizmwu s ^t-r^m^tsm 

[0080] rjUdta, ±lE^r3DConTRast---j(C|Em$nTV^J^TW20(7)^?£(M-l) 

[0081] (M-l) X^MVi^v^jfe : 'PMnDig&m (ffil-2m\) <H&f&#l f-^H&A 

[0083] (M-2)7nn;*3tV^hy;tf-r£:^~^-« 

,&T* S Kittle 0 tt^Sim^*^!'^^;^ (o£^ g ®jhy T^-5o 

[0084] ^ g w^-r^jfaw^yr/i-^AiiM^^Ti v^^^u mwm 

[0085] r^f[t^^7t[i^-r'^:*i#^^§^& ( m ®jhy#--) N iiw<dt -^-±-iMq#«b 

[0086] co^pn^tv^hy^-feti, M&?^>r'ZfrW&, m-hi^m^noo 

[0087] _hfg(M-lK (M-2)(^2o(DV^-ftiC0^•^£(-joV^r'b, FiJ^fi*, ^^B#cDit^ 
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[0088] HMft^5^W-i(Bofc»o»«->'- ^>-^*»|ft©feA<o!t|fe^— ^-^tJi 

[0089] ^(-,k^^(W^J^P^)±W^-{I^MiJJIi^{co^T|ft^i-5o 

[0090] rw^Ok^^«^ifi'>-^>^yU^Tt>-fe>hy^^^i?t^V\ 

[0091] 2^^c(7)^(-fcV>T, ->-^Vv't/^<7)k^r fl 1M*ffi{± ) k^<Dkyite(te: 

K^256^-T5,b, ky=-128^ + 127i\ jl|gtd^=r — m^m%ir^ 0 
[0092] — jj y -fer^hyy^^^k^rajfeaE^fe-Cfi, k^Pd^^fr (o£W£^[iOJ^i£Mi]) 

ffitfBac>=i— K{8c&256£-r5£, ky=0, -1, +1,-2, +2, +127,-128<bk 
tS. m <D MiJA tt'J S I H ^ ^ ~ff ^ St » -r -5 o 
[0093] k^ffi©^^^(o*?)iSSra^&^«)©^-^fi±(ciM^(D3>h7^h^ 

[0094] 3^7£0^{C*5^T«, 2fcK<Dk£m^X^X^=2~hlzMJfc1-%kzm* 

s^^.^pj^ii^^^^^^-rsmi^^ijg^s-efcs^y^^cD 
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^yv^yn^mmLx^-m^tmi-r^o 
[oo96] tec*^ mmm&m<Dm$mucmi-z~f®mzmw-tz> 0 

&0 l-t£;££;*x5 (Xffi. r3DConTRast • • • j # M) 0 

[0097] a = (m&mmm(D>mm (mmoi/mi) x mmm&Ami& (mi/ s ) ) / oc> 
mm tarn (mix s )) — u> 

[0098] £fc, ^^J^aAbfc^c^ikWrtWM^^^^^kfi, #Jx.tflH2<D(a) K 
[0099] b(t)=C(t + 2r ) 2 expH/: ) + C t'exp (-t/ r ) (2) 

I ! 12 2 

1 

, r , C % C afemiX&<0, Mz-lt, r = 4. 7s, t =2. 4s, C /C =0. 37£fl? 

2 12 1 2 2 1 ^~ 

\<^Z>ZbtfX$Z> 0 

[0100] ft^»MP#f|fJ^H-Sit^J^«, (Hn^L/cCPU8(C-t, _tlS(2)itfC|£ 

[oioi] m>u ^i^te, cix^o^tt, wtkw-^mw-^&'Mzfrh-r $bz>tc&> s m*. 

12 12 

[0102] ^h»^75^^iSc(D{fi^^^i-5^{i, ^h«^^J:D#^nfcit^J 
[0103] ^LT, x^Mf fts<D$m£l^ CPU8(cj:<9c:tLbcoilj^^^LT, 
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[0104] -tux, TxhMtmznffzti&xtoiAm^ H>toBmmwiz.mm.i,tt&&&. 

[0105] it^J^aA^tL/cjfilWrtKOTimfi, &5£(3) (Ci^^ttJ^^^^^ 

[0106] i/ti (ij^ft) = i/ti (it^fltj) + (3t^^j^»iifp^) x (mmmnmm) 

— (3) 

[0107] £fc, ^-T-V^Vh^— T&t^foV^ oi=i— mttfcttz.ttizib<Dy))y-7tk 

[0108] cos a = exp(-TR/Tl) (4) 

_hfB5£(4) (CfcV^T. TRKfcHWigU^IHJ, TlttjfiL^rtlE^TlfiS-e*>5 0 

[0109] 03te N &&mmmffi.&&*-tcm&iz#:rtz>7yy7'i? j ^ crawo^ 

o 

«fa2, 5t^j^^bi<D^p^h^{iFAi-r*fo5o m&mm&ns bi^st>fs< % 

b3tfMM>EK» ^l-^h^FAl755ft^/j^< % FA3#*<b*:t<#o-0^5 0 ft -^Jg 
<b, it^^J^blcD^iyU^N^FAKT^a^-S^sni, ifJ^jWiftfS?b2tf>j:A^;*h • 
£FA2ff>{g-5§-&&S2«k!)/h$C wO«#!ft*S2W:» 3t^JMb3<7)ai/U>^h^ 
FA3(D^^-^S3J;<9/Jn$1\ 

[0111] H3^Lfc#S*i»e>, ii^JM^iiS<*5»i^Tlffii(i^m^SSSSCi:lc/j:S 
[0112] ±|B-«liA»t> % (4)toTl«bLT. {3)ttMftbtlti&&&(Dmj£rm&m 
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[0113] *mw(D&KDnMMm&, mmmmmz.&mvxm-%-%im&m±fcirz>7Vv 
7ft<Dmfexm&3frnm&MRA%mizmmLtzh<Dxhz 0 0*0, ±15(4)^ 

[0114] iiE^ct^^LT^y^^^j^j-r^t^ct^, MB#^j^^b-r53t^j^(c 

[0115] [H2c7)(b)(i, lil2w(a)(^^ti^^jaSb^>^^{t:b(t)(cii^b-c^y^ 

FA1— FA3K 4§t*il«:, Hl2(D(a)<b*iiO^i§B^^t^^- 0 
[0116] |2|2c7)(b)(^o^T, ftMl02tt, ^0^O^l(7D«^ffi^J:i9, 5£J£3lJitJ£(£ 

[0117] m2(D(b){Z^-f£oiC^ -7Vy^(D^^mt^X, (4)^XWm^tltc a (t) ^ 

fct, &BMMmtm*icm<ter>xh<MfflDammti—t2)xte7v^iii& 
m^enmm t^iies Lxmxn-t 5 (fa i — fa2—fa3) 0 itf^jM^t*-^ ^jtb/c 

ft, «<^oTVK>H«rBlDb(0#^Jt2-t3)-e«, teTLTVKifi^jaiS^ii 
t^LT7y^^^^(d^>$-a:6(FA3->FA2) 0 o*0, iSIKlRlOflltfJJIjitJ&L 
T, ^y-y^co^S^&^Mi-So 
[0118] ^y^y^o^^^^fi, EIl{>i^Lfc^-^-y-4{c c toT : fTt3tL5o fiP*>, 

C0^m.(DshL^^(DT 1 im^frZo ^:LT, CPU8(i, *66/cTlfif*{ML-C, (4) 
[0119] Jr^-fr4f± % 2H*SS5<Z>ili«tt38««ll, ^^sl2.&t>*^^i#itiS^13 
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[0120] m4(D(a), (b)tt,mmmMmz.&i£vx7Vv7ft&mfflLtcm&^m%£ti% 

[0121] 04(D(b)^^oV^ Ailll^, ^^^^JIlPL^V^^^oT^ttS 

[oi22] U4c7)(b) (c^.i-^^, ^y^^^j^L^v^j^b^LT, yv^y^mm^- 

[0123] --"C, D2C / TfJ;9^, 3t^JM^t°-^{^-5B#^T^?fl<D^^--^^ 

[0126] u±<n*¥&w<Dmi<Dnmmmxn, r^j^yy^—m^m^x, m&mmm 

[0127] Ztli^MLX, •7V-y7°fi&m7Ebl-X, TR&mt^ZZkX, —j£<D7Vy7 a ft& 

[0128] ^mm<Dm2(Dmmmmit, ±mLtcxo\^ yvvyftzmmtLx, iR&mm-r 
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[0129] j^u^tc mmmmmtm^^ Tuzmmztisnx^ ±m(4)^zm^x 

Z<DX^ Tl<Di%miC&ibitXTR&M<-fZ>o 

^ b mtttM.m\*9v<Dn±mm>b(Dm ^mmhmit-tZo etui, ^yy^m* 
[oi3i] ^m<Dm2(Dmmmmxh^mmMmm^^LXTR^mmvrcm^m^ 

tiZia MSo- M&m5(D (a) , (b) l^-f 0 

[0132] us?) urn, m2(D( a )(Dskw\H(Dm^mmmmmmtb(t)^fjk-r 0 ms<D(w 

[0133] IH5(D(b)cDii:^201(i, TR4r«lJ»L*V^*«fe^J:oT»e,tLSft#3ftA 

(D^mmtx^^ &M202&*mw(Dm2(DmMmmiz&yTRzmffl-rz>xmiz 

[0134] i5(D(a), (b) (C^T, TR©^3E^rjSfe^*3V^T, ±iE(4)5*;K:«W a ^—^tt 

o-C^<^r H lDa(tl-t2)T:1^ 3tJl^J^l£<Dit;^ii^LTTR£&* fcM<-T<5o 
^LT, ^^#^^^^^{g:<^oTl/KStjrM]Db(t2-t3)T-(iit^^J«(Dj£ 

[0135] m5(D{h)[^-rxo\z.TR^mm-t^kx\ mACD^^^tztmmwm^mm. 
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[0136] TR<Z)a^^$iJ^«, mu^7jkLt^y-^r^4iz^xn^ti^ 0 wh. -bis^y 

[0137] g*±, mitm2(Dmmmm^, ^n^:thyv^ntTR(Dm^mm.-t?>m^m 

[0138] iki^. *ftw<Dm3(DnMMni^\,^xm.wTz> 0 

. mm^mm^^^xTRmmtu i&mmmm^^^x^vyy°n^mt-r^ 0 
[0139] ^<o s mmigmmiz. k^m<D^^i&m^-^m^-rmmx^(Dx\ ^ 

izTRmmzrtDo 

[oho] immmmi-z.Titf&<tj:z><DX\ tr^jki-s^c^ot, m^mmta 
[oi4i] m7^mm\^x, *mw<D%3<DnmMMK^\,^xmw-tz> 0 m7<Dmm* 

> TR3^(iFA^L(^T(i, TRmmmmaFA-^ FAMfflMmit.7R-7Et-tZ>) 
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[0142] H7©(b)©B*/&tl-tla©JWro«\ <S»*#IW©ll&¥T**>5G>"T\ M701f£^ 

[0143] H#jktla-t2b<Z>Jfflfiflfc)\ i^&£$|!0T-£>3<£>-C\ ^yy^fcfc— £ 

[0144] ^LT, B#^Ct2b-t3^ffi(i % fS^S«W^^^-Cfc5cOT% TR£-^£U it 
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